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© Disposable inhaler with pre-pierced capsule. 



@ A disposable inhaler (10; 50; 60) for administer- 
ing medicaments in finely divided form contained in 
capsules (22) comprises a body (12) enclosing a 
nebulization chamber (20), the capsule (22) being 
inserted into the nebulization chamber (20) during 
assembly of the component parts of the inhaler 
(10;50;60). The inhaler (10;50;60) does not comprise 
a device for piercing the capsule (22); this latter is 
pierced before its insertion into the inhaler 
(10;50;60). Means (34,36,38) are provided for pre- 
venting escape of the finely divided medicament 

^through the capsule holes (42, 44) until the moment 

^in which the inhaler (10;50;60) is used: 
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DISPOSABLE INHALER WITH PRE-PIERCED CAPSULE 



DESCRIPTION 

This invention relates to inhalers, ie those de- 
vices for administering medicaments in finely di- 
vided form contained in capsules by inhalation. 

In particular, reference should be made to the 
inhaler described in US-A-4.069.8t 9. one of the two 
inventors of which is also one of the two inventors 
of the present invention. Said patent describes an 
inhaler of overall cylindrical shape comprising a 
body enclosing an axially extending nebulization 
chamber. 

A capsule containing the medicament in finely 
divided form is placed in the chamber. The cap- 
sules of this type have an overall cylindrical shape 
with their two ends shaped as a spherical cap. The 
nebulization chamber is of overall cylindrical shape 
and has a substantially larger cross-section than 
the cross-section of the capsule to be placed in the 
chamber. This latter communicates with the outside 
through air inlet apertures in the chamber wall at or 
in proximity to one end of the chamber and shaped 
to generate a swirling air flow through the chamber 
during inhalation. The chamber also communicates 
with the outside through air discharge apertures 
provided in the other spherical cap-shaped end of 
the chamber and opening into an axial discharge 
duct. 

The inhaler is also provided with a piercing 
device for piercing the casing of the capsule which 
has previously been inserted into the nebulization 
chamber. The piercing device is arranged to pro- 
duce two or more holes in that spherical cap- 
shaped end of the capsule facing the air inlet 
apertures. 

When the capsule has been pierced the user 
brings the inhaler up to his nostril or mouth and 
breathes in. On breathing in, the particular arrange- 
ment of the air inlet holes generates within the 
nebulization chamber a swirling air flow which 
causes the pierced capsule to undergo such move- 
ments as to cause the medicament in finely divided 
form to escape through its holes, so that the pow- 
der is entrained outwards by said air flow. This 
latter passes through said discharge apertures and 
flows along the subsequent discharge duct until it 
reaches either the oral cavity or the nasal cavity of 
the patient, as the case may be. 

However, the aforesaid inhaler has certain 
drawbacks. In this respect it has been found that in 
a large number of cases the emptying of the cap- 
sule is irregular and incomplete, with consequent 
difficulties in administering the finely divided medi- 
cament. 

This drawback is obviated by the invention 



described in the patent application entitled IN- 
HALER WITH REGULAR COMPLETE EMPTYING 
OF THE CAPSULE in the name of the proprietor of 
the present patent application and filed on the 

5 same date. It describes how the nebulization cham- 
ber has to be constructed to ensure emptying of 
the capsule containing the medicament in finely 
divided form. 

Specifically, said patent application describes 

70 by way of example an embodiment of a disposable 
inhaler, into which the capsule is inserted during 
the assembly of the various component pieces of 
the inhaler. A piercing device enables the capsule 
to be pierced or use. 

75 An examination of the drawings of said patent 
application, which illustrate the said disposable in- 
haler, shows that it is still of rather complex struc- 
ture as it has to also comprise said capsule pierc- 
ing device. 

20 The object of the present invention is to sub- 
stantially simplify the structure of disposable in- 
halers of the aforesaid type. 

Said object is attained by the disposable in- 
haler according to the present invention, in which 

25 the capsule containing the medicament in finely 
divided form is inserted into the nebulization cham- 
ber during assembly of the component parts of the 
inhaler, characterised in that this latter does not 
possess a capsule piercing device, the capsule 

30 being pierced before being inserted into the in- 
haler, means being provided for preventing escape 
of the finely divided medicament through the holes 
of the pre-pierced capsule until the moment in 
which the inhaler is used. 

35 It is apparent that as the piercing device has 
been eliminated, the inhaler structure is consider- 
ably simplified, this very favourably affecting its 
cost. This is particularly important in the light of the 
fact that the inhaler is of disposable type, ie dis- 

40 carded when used. 

Conveniently, the means for preventing escape 
of the medicament through the capsule holes con- 
sist of a cup which embraces the terminal spherical 
cap-shaped part of the capsule in which the holes 

45 have been previously formed, so closing them; said 
cup being retractable to open the holes at the 
moment of use of the inhaler. 

The invention will be more apparent from the 
description of some embodiments thereof given 

so hereinafter by way of example only. In said de- 
scription reference is made to the accompanying 
drawings in which: 

Rgure 1 is an axial longitudinal section 
through a first embodiment of a disposable inhaler 
according to the invention, ready to be used by 
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axially squeezing it, the right half of the figure 
showing the inhaler as sold, whereas the left half of 
the figure shows it ready for use; 

Figure 2 is an axial longitudinal section 
through a second embodiment of the invention 
ready to be used by traction, the right half of the 
figure again showing the inhaler as sold; and 

Figure 3 is an axial longitudinal section 
through a third embodiment of the invention of the 
type used by traction, the left half of the figure 
showing the inhaler ready for use. 

From Figure 1 it can be seen that the dispos- 
able inhaler 10 comprises a body 12 of overall 
cylindrical shape comprising a tubular side wall 14 
and a base wall 16. fixed to the tubular wall 14. A 
coaxial cylindrical element 18 extends upwards 
from the base wall 16. The body 12 encloses a 
nebulization chamber 20 arranged to receive an 
ovoid capsule 22 of well known type containing the 
medicament in finely divided form to be admin- 
istered by inhalation. The nebulization chamber 20 
can be made to communicate with the outside 
through the air inlet slits 24 provided in the side 
wail 14 of the cylindrical body 12. For simplicity, 
the figures show only those slits corresponding 
with the section plane. These are of the type de- 
scribed in US-A-4.069,819 (to which reference 
should be made), these slits also being externally 
delimited by fins 26 of the type described in the 
said copending patent application. 

The nebulization chamber is lowerly of cylin- 
drical shape and is upperly tapered to connect to a 
perforated baffle 28 of dome shape, from the inner 
surface of which there project pegs 30 parallel to 
the axis of the inhaler 10, their purpose being as 
explained in the aforesaid copending patent ap- 
plication. The remaining upper part of the body 12 
forms a discharge channel 32 for the air laden with 
the medicament in finely divided form. 

An operating sleeve 34 provided with a certain 
number of spokes 36 extending inwards through 
said slits 24 can slide in both directions on the 
outer surface of the cylindrical body 12. To the 
inner end of said spokes 36 there is fixed a coaxial 
cup 38 having a coaxial hole 40 through which the 
cylindrical element 18 can slide. The cup 38 has a 
shape which mates with the shape of the spherical 
cap end of the pre-pierced capsule 22. When the 
cup 38 is in the position shown to the right of 
Figure 1, it closes the holes 42, 44 in the capsules 
22 to prevent the medicament in finely divided 
form contained in the capsule 22 from escaping 
through said holes. The cup 38 can move together 
with the operating sleeve 34, the travel of which is 
limited by the presence of the spokes 36 which 
slide in the slits 24. 

Consequently by moving the sleeve 34 the cup 
38 is able to move between the two outer positions 



shown in Figure 1 , the position shown to the right 
corresponding to that at the time of sale of the 
inhaler (the cup 38 closing the holes 42. 44 in the 
capsule 22), whereas the position shown to the left 

5 is that in which the inhaler is ready for use. In 
reality, in Figure 1 the capsule 22 is shown in the 
situation corresponding to the upper end position of 
the sleeve 34 and thus of the cup 38, the true 
position which the capsule assumes when the 

to sleeve is in its lower end position not being shown 
for simplicity. 

Suitable means are provided to prevent un- 
desired movement of the sleeve 34 and to lock it in 
the position for use. As the inhaler is usually of 

f5 plastic material, said means can for example con- 
sist of transverse ribs 46 and 48 provided on the 
outer lateral surface of the body 12 and on the 
corresponding inner lateral surface of the sleeve 34 
respectively. These ribs project from the relative 

20 surface in such a manner as to mutually interfere, 
so that to move the sleeve 34 from one of its two 
end positions it is necessary for the rib 48 of the 
sleeve 34 to pass over the relative rib 46 of the 
body 12. Other means can obviously be used to 

25 obtain the same result, such as the elastic tongues 
47. 49 shown in Figure 3, the purpose of which is 
to lock the cup 38 in the position for use. 

As is apparent, to use the inhaler of Figure 1 it 
is necessary only to exert an axial squeezing action 

30 on it to withdraw the cup 38 from the perforated 
base of the capsule 22. After that, inhalation can 
proceed. To ensure separation of the capsule 22 
from the cup 38 an extractor means 18 is provided 
which when the inhaler is ready for inhalation 

35 keeps the capsule in the optimum position for 
initiating its precession movement as soon as in- 
halation commences. For a description of the man- 
ner in which the capsule moves during inhalation 
reference should be made to the aforesaid copen- 

<o ding patent application. 

Figure 2 shows a modification of the dispos- 
able inhaler according to the invention in which 
those parts which remain identical to those of Fig- 
ure 1 are indicated by the same reference nu- 

45 merais. 

The only substantial difference compared with 
the embodiment of Figure 1 is that to arrange the 
inhaler 50 for use a pulling action must be exerted 
on it. More precisely, the sleeve 54. which extends 

so downwards from the spokes 36, has a greater 
diameter than the sleeve of Figure 1 because it has 
to slide over the fins 26 of the cylindrical body 12. 
To arrange the inhaler 50 for use it is necessary 
only to grip both the lateral surface of the body 12 

55 and the lateral surface of the sleeve 54 with the 
fingers and axially pull them apart until they stop. 
Again in this case suitable means can be provided 
to ensure that a certain force is required to move 
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the sleeve from its end positions, as in the case of 
the inhaler 10 of Figure 1. or means for locking the 
cup in its lower end position, as in the case of the 
inhaler 60 of Figure 3. 

If the inhaler is of the type for applying to a 5 
nostril it will have a narrower air discharge duct 
than those shown in Figures 1 and 2. The modified 
embodiment shown in Figure 3 represents an in- 
haler of this type, which is otherwise substantially 
identical to that of Figure 2, the modification obvi- io 
ously also being applicable to the inhalers of Fig- 
ures 1 and 2. 

In the case of Figures 2 and 3. suitable knur- 
ling can be applied to the lateral surface of the 
body 12 and sleeve 54 to facilitate gripping. 75 

In all the aforedescribed embodiments of the 
inhaler according to the invention it is necessary 
for the cylindrical body 12 to be constructed in at 
least two pieces, one of which for example forms 
the upper part of the lateral wall 14 as far as the 20 
lower edge of the slits 24, and the other forms the 
base wall 16 with the relative remaining part of the 
lateral wall 14. The two pieces are then joined 
together by gluing, ultrasonic welding or similar 
fixing methods. 25 

However, before doing this the cup 38 must be 
placed inside by inserting the relative spokes 36 
into the corresponding slits 24, which are still open 
at their bottom. In the illustrated embodiments the 
cup can be in the form of a substantially elastic 30 
membrane fixed to the spokes, this providing ex- 
cellent closure of the capsule holes when the mem- 
brane is in, its upper position. The embodiment 
comprising the membrane can be formed either by 
simply making the cup with fairly thin walls or by 35 
gluing a suitable membrane to a ring carried by 
said spokes. 

In all the illustrated embodiments the spokes 
which support the cup and connect it to the exter- 
nal operating sleeve pass through the slits through <to 
which air enters the nebulization chamber. 

These spokes can instead pass through sepa- 
rate apertures provided for this purpose in the 
lateral wall of the cylindrical body. 

The cup 38 also functions as a centering 45 
means for the pre-pierced capsule 22, which after 
insertion into the nebulization chamber 20 will not 
necessarily lie coaxially therein. For this purpose 
the cup 38 has its upper edge conveniently flared 
to facilitate centering of the capsule when the cup 50 
is moved into the position in which it closes the 
capsule holes. 

Besides Ms use in administering common me- 
dicaments by inhalation, the inhaler according to 
the invention has proved particularly useful in ad- 55 
ministering calcitonin, parathyroid hormone and 
gonadorelin, each vehicled with mannttol or other 
suitable vehicles. 



Claims 

1. A disposable inhaler {10; 50; 60) for admin- 
istering medicaments in finely divided form con- 
tained in a capsule (22). comprising a body (12) 
enclosing a nebulization chamber (20), the capsule 
being inserted into the nebulization chamber during 
assembly of the component parts of the inhaler, 
characterised in that this latter, does not possess a 
capsule piercing device, the capsule being pierced 
before being inserted into the inhaler, means (38) 
being provided for preventing escape of the finely 
divided medicament through the holes (42. 44) of 
the pre-pierced capsule until the moment in which 
the inhaler is used. 

2. A disposable inhaler as claimed in claim 1, 
characterised in that the means (38) for preventing 
escape of the finely divided medicament through 
the holes (42, 44) of the capsule (22) consist of a 
cup (38) which embraces its spherical cap-shaped 
terminal part in which the holes have been pre- 
viously formed, so closing them, said cup being 
retractable to open the holes at the moment of use 
of the inhaler. 

3. A disposable inhaler as claimed in claim 1 or 
2, characterised in that the cup (38) is fixed to 
spokes (36) which pass through apertures (24) pro- 
vided in the body (12) and are themselves fixed to 
an external operating sleeve (34) for moving the 
cup (38) away from the position in which it closes 
the holes (42, 44) in the capsule. 

4. A disposable inhaler as claimed in any one 
of the preceding claims, characterised by compris- 
ing an extractor means (18) for ensuring that the 
capsule (18) separates from the means (38) which 
prevent escape of the medicament through the 
holes in the capsule. 

5. A disposable inhaler as claimed in any one 
of the preceding claims, characterised by compris- 
ing means for preventing undesired movement of 
the sleeve (34) and to lock it in the position for use. 
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